Introduction
============

Soy foods have been settled as everyday foods such as fermented food including soybean based sauces, which are traditional Korean foods, processed foods including soy milk and soybean curd, and soybean sprouts, but its consumption has tended to decrease compared to the past due to the introduction of various foodstuffs and a westernized dietary lifestyle. The interests on soybean have been increased recently not only because of its nutritional values of having large amounts of proteins and unsaturated fatty acids but because the functionality of various physiologically active substances such as dietary fiber, oligosaccharides, isoflavone, saponins, protease inhibitor, and peptides are proven ([@B12]; [@B13]).

Among many functional components of soybean, isoflavones are the most remarkable substance for its functionality, for example, in epidemiological studies of disease incidence due to differences in oriental and western dietary lifestyles. It has been reported that Korean dietary lifestyle using sufficient soybean is related to low incidence of prostate cancer and breast cancer in Koreans, suggesting the possible cancer-protective effect of soybean isoflavones ([@B3]; [@B6]).

In particular, soy foods have been continuously studied in relation to women\'s health with many reported results. The intake of soybean or isoflavones has been reported to reduce the intensity of menopausal symptoms, decrease the risk for cardiovascular diseases and lipid peroxides in the blood in hypercholesterolemic women, and influence serum lipid profiles and total antioxidant capacity when supplemented in postmenopausal women ([@B2]; [@B4]). Also, in the aspect of bone mineral density and bone metabolism, it has been reported that the intake of soybean increased the bone mineral density and decreased the osteolysis in women with osteoporosis after menopause, and the supplementary intake of soy milk increased the bone mineral density in college women with low body weight and positively affected the bone mineral density and bone metabolism in the lumbar vertebra ([@B1]; [@B4]; [@B14]; [@B15]). In addition, the frequency of soybean intake by gender and age in Koreans has been widely studied (Lee et al., 2000; [@B7]; [@B10]). However, most studies were not comprehensively done for the entire population but limited to certain age groups and areas, and even some population studies have not considered various sociodemographic variables of the subjects.

In western societies, soybean-related researches and product developments have been activated and the soybean process industry is rapidly growing. In 1999, the US FDA officially recognized health claims indicating that \"a daily intake of 25g soybean protein can prevent cardiovascular diseases\", and the intake of soybean as a substitute for meat has rapidly increased in Europe, and also soy milk and dairy products containing soy milk are developed for people with lactose intolerance ([@B8]). However, despite the long history of soy foods in Korea, we have not actively developed new products except traditional type foods yet, and the survey for perceptions of people on soybean, which is required for development, has seldom performed.

In this study, the differences in consumption behaviors for major soy foods, depending on sociodemographic variables, were analyzed in housewives who care for the health of not only themselves but also their family members. Through this, we tried to provide educational material to induce proper recognition and consumption of soy foods and information necessary for developing of soy foods and the segmentation strategy of marketing of soy foods.

Subjects and Methods
====================

Subjects & survey period
------------------------

In this study, only housewives were selected from the preceding study performed on adult Koreans aged over 20 nationwide ([@B9]).

A preliminary study was performed on 50 adults who lived in Seoul during November and December in 2002, and the questionnaire was modified and complemented, and then the main survey was performed during March\~May in 2003. A total of 5000 survey questionnaires were distributed and 4,025 (80.5%) were collected except uncollected and insufficient questionnaires, among which 856 housewives were selected for this study.

Survey tool
-----------

The survey tool was a self-administered questionnaire which included sociodemographic characteristics, perception and preference for soy foods, and intake frequency of soy foods.

### 1) Sociodemographic characteristics

The survey questionnaire was made of items to examine age, residential area, job, education level and economic level.

### 2) Perception on soy foods

Five types of soy foods (soybean curd, soybean paste, Dambuk, soybean sprouts, and soy milk), which are frequently eaten and considered as highly interesting were selected by an investigator, and then nutrition, health, taste, economy, habit, convenience in cooking and purchasing, familiarity, safety and traditionality for these foods were measured by using a 5-point scale (strongly disagree; 1 point\~strongly agree; 5 points).

### 3) Intake frequency of soy foods

This was made of question items for the intake frequency of a total of 5 soy foods. The intake frequency was divided into 10 categories such as \'seldom\', \'1/month\', \'2\~3/month\', \'1/week\', \'2/week\', \'3\~4/week\', \'5\~6/week\', \'1/day\', \'2/day\', and \'3 and over/day\'.

Data analysis
-------------

The analysis of data was performed using SPSS statistical analysis program (SPSS 12.0K for Windows). Descriptive statistics for each data were obtained and the differences of perception and frequency for each soy food by sociodemographic variables of the subjects were analyzed using t-test and one-way ANOVA. The correlation between the degree of perception and intake frequency for each soy food was analyzed using Pearson correlation analysis. p\<0.05 was considered as stsatistically significant in all analyses.

Results
=======

Sociodemographic characteristics of the subjects
------------------------------------------------

Sociodemographic characteristics of the subjects are listed in [Table 1](#T1){ref-type="table"}. The age distribution of the subjects showed 39.7% of 20s\~30s, 37.7% of 40s, and 22.4% of 50s and over. The mean age of subjects is 42.6 years. Residential areas included 84.1% of urban areas and 15.9% of rural (eup/myeon) areas. The residence of the subjects was in the order of 29.4% in the Seoul area, 28.5% in the Gyeong Gi Do area, 25.4% in the Kyung Sang Do area and other regions, including the Gang Won Do area, the Chung Cheung Do area and the Jeolla Do area, for a nationwide survey. Education levels were 10.6% of middle school graduates and below, 36.1% of high school graduates, and 49.3% of college graduates and above. About 57.2% of the subjects were employed and 42.8% were unemployed houwewives. In addition, self-reported economic level showed 8.9% of lower class, 71.0% of middle class, and 20.1% of upper class.

Perception on soy foods
-----------------------

In this survey, 5 types of soy foods (soybean curd, soybean paste, Dambuk, soybean sprouts, and soy milk), which are frequently eaten and highly considered as healthy foods by Koreans, were selected by an investigator and the degree of perception of housewives was studied ([Table 2](#T2){ref-type="table"}). For nutritional quality and health promotion effect, soybean paste, soybean curd, and Dambuk were high in the descending order and soybean sprouts was less than 4 points and evaluated lower compared to other soy foods. Soybean paste received the highest score in taste and flavor and Dambuk was the lowest. For economic aspects, soybean sprouts scored the highest and then soybean paste and soybean curd in the descending order. Dambuk had the lowest point in inconvenience of purchasing and less familiarity. In the aspect of safe food, soybean paste received the highest point, as mush as a traditional food. Soybean sprouts and soy milk received lower scores in the degree of safe food. In addition, the differences in perception of soy foods by sociodemographic variables of the subjects were as follows.

### 1) Perception on soybean curd (tofu)

The perception of housewives on soybean curd is shown in [Table 3](#T3){ref-type="table"}. It was evaluated with high scores of over 4 points in the aspects of nutrition and health, and in particular, housewives in urban areas and with higher education levels and higher economic levels showed higher perception of soybean curd as a good food for nutrition and health. In the study of perception of soybean curd in male and female adults over 20s, women highly evaluated the perception of soybean curd for health (Park et al., 2007). In taste and flavor, subjects with higher education levels showed higher scores. In habitual intake, subjects with higher ages and subjects with higher education levels and higher economic levels showed significant differences and higher evaluation. The perception of soybean curd as safe food was all evaluated low with less than 4 points, particularly lower evaluation from subjects with younger age was made.

### 2) Perception on soybean paste

The perception of housewives on soybean paste is shown in [Table 4](#T4){ref-type="table"}. Perception for nutritional quality and health promotion effect of soybean paste was very highly evaluated in most cases as over 4.5 out of 5 points. In habitual intake, subjects with job and with college education showed higher evaluation with significant differences and also higher evaluation with higher economic level. Most subjects evaluated making soybean paste at home with less than 3 points, particularly subjects with younger age, in urban areas, and with higher education levels showed significant differences and evaluated making soybean paste at home difficult.

### 3) Perception on Dambuk

Perception for nutritional quality and health promotion effect of Dambuk was excellent with over 4 points as in soybean paste and soybean curd ([Table 5](#T5){ref-type="table"}). In particular, subjects with higher education levels and higher economic levels showed higher evaluation on nutrition and health of Dambuk. For the flavor of Dambuk, higher evaluation came from houseswives in their 40s and from employed housewives rather than unemployed housewives. In habitual intake, subjects with higher age and lower education level showed higher evaluation. Perception for purchase was evaluated convenient in subjects in rural areas, with higher age and lower education levels. Most of perception of Dambuk showed great differences by education level among sociodemographic variables.

### 4) Perception on soybean sprouts

Evaluation for the nutritional quality and health promotion effect of soybean sprouts was lower than soybean curd, soybean paste, and Dambuk. Subjects with college educations or with jobs highly evaluated soybean sprouts as a food helping health with significant differences. For economic level aspects of soybean sprouts, subjects with older ages and in urban areas evaluated low. In perception of safe food, it was evaluated as so-so and thus lower reliability. It was evaluated with lower points in subjects with younger age and high school graduates. As in the case of Dambuk, the degree of perception was high as education level increased ([Table 6](#T6){ref-type="table"}).

### 5) Perception on soy milk

Evaluation for the excellence in nutrition and health of soy milk was high with over 4 points. Nutritional quality was evaluated high in subjects with younger ages, unemployed status, and higher education levels. The flavor of soy milk was evaluated low in subjects in their 50s, in urban areas, and unemployed housewives. The habitual intake was evaluated low as less than 3 points and subjects in their 40s evaluated high with significant differences in the analysis by age ([Table 7](#T7){ref-type="table"}).

Intake frequency of soy foods
-----------------------------

In this study, the intake frequency of a total of 5 soy foods was examined ([Table 8](#T8){ref-type="table"}). More than 50% of the subjects had soybean curd, soybean sprouts, and soybean paste more than once a week. In particular, the intake frequency of soybean paste 2\~4 times a week was more than 50%, which was the highest frequency among all soy foods studied. In studies of adolescents, similar results were observed as the adolescents had soybean curd, soybean sprouts, and soybean paste at least 1-2 times a week.

In this study, t-test and one-way ANOVA were performed to verify the difference in intake frequency of 5 types of soy foods depending on sociodemographic variables. For the analysis, intake frequency, a dependent variable, of each soy food was converted into continuous variable on the basis of a day. That is, intake of once a month was 1/30 point, once a week as 1/7 point, once a day as 1 point, and twice a day as 2 points and so forth. The results of analysis, as presented in [Table 9](#T9){ref-type="table"}, showed that soybean paste had higher frequency as age increased. Although it was not significantly different, the intake frequency was low as education level increased. Intake of Dambuk and soybean sprouts were inversely proportional to education level, with lower intake frequency with higher education level. Soy milk showed higher frequency in subjects with older age and higher economic level ([Table 9](#T9){ref-type="table"}).

Correlation between perception of soy foods and intake frequency
----------------------------------------------------------------

The analysis for correlation between the intake frequency of soy foods and the degree of perception showed that taste and flavor had high correlation with the intake frequency of soy foods except soybean sprouts. The degree of perception for familiarity affected the intake frequency of soybean paste, Dambuk, and soy milk; the degree of perception for nutrition and health had positive correlation with the intake frequency of soy milk; the degree of perception for safe food had positive correlation with the intake frequency of soybean paste, soybean sprouts, and soy milk ([Table 10](#T10){ref-type="table"}).

Discussion
==========

In this study, the soy food consumption behaviors including perception and intake frequency of soybean foods by sociodemographic variables were investigated in housewives.

The perception of housewives for soy foods showed that soybean paste, soybean curd, and Dambuk were high in the descending order for nutritional quality and health promotion effect, and soybean paste received the highest score in taste and flavor and Dambuk received the lowest. Soybean sprouts received the highest evaluation in economic aspect, and then in the order of soybean paste and soybean curd. Dambuk had the lowest evaluation due to inconvenience of purchasing and less familiarity. In the aspect of safe food, soybean paste received the highest evaluation score, as mush as a traditional food. In studies of adolescents, similar results were observed but different from the perception of housewives, soybean curd was the highest in taste and soybean sprouts were the highest in familiarity ([@B7]). The analysis of perception by sociodemographic variables showed that most soy foods received more than 4 points in nutritional quality and health promotion effect regardless of variables, suggesting that the subjects perceived soy foods such as soybean curd, soybean paste, Dambuk, soybean sprouts, and soy milk as nutritionally excellent health foods. Soybean curd, Dambuk, and soybean sprouts showed significant differences depending on education level, with higher perception with higher education levels, and soy milk had higher perception in subjects with younger age and with employment. In the intake frequency, more than 50% of the subjects had soybean curd, soybean sprouts, and soybean paste more than once a week. In a study of middle-aged women, 81.2% of the subjects generally ate soy foods (Lee et al., 2000). In a study of male residents in Seoul, 36.5% of the subjects had cooked rice with beans or bean-based side dishes everyday and more than 70% had soybean curd, soybean sprouts, and soybean paste once a week ([@B10]). In case of adolescents, more than half of the subjects had soybean paste soup, soybean paste stew, and soybean curd at least twice a week ([@B7]). The analysis of intake frequency by sociodemographic variables showed that the intake frequency of soybean paste was proportional to age and those of Dambuk and soybean sprouts were inversely proportional to education level. Soy milk was proportional to age and economic level. The analysis for correlation between the intake frequency of soy foods and the degree of perception showed that taste and flavor had high correlation with the intake frequency of soy foods, and the intake frequency of soybean paste, Dambuk, and soy milk were highly correlated to familiarity and the intake of soy milk was highly correlated to nutritional quality and health promotion effect perception.

From the above results, housewives in Korea had very high perceptions to nutritional quality and health promotion effects of soy foods and the degree of perception and accompanied intake frequency had significant differences by age, education level, and economic level among sociodemographic variables. The relationship between soy foods and the health of menopausal women has been proved in many studies and thus it is necessary to provide promotional information on soy foods and recommended intake for soy foods for housewives with older ages. Also, new measures for increasing the interests of housewives on soy in addition to traditional soy foods are necessary. Because taste and flavor greatly influence the intake frequency of certain foods, it is considered that the health of housewives can be improved through the increased intake of soy foods if the food industry further considers sensory factors in the improvement of traditional soy foods and the development of new products.
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The mean of perception scores was based on 5 score test (5: strongly agree\~1: strongly disagree)
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The mean of perception scores was based on 5 score test (5: strongly agree\~1: strongly disagree)
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The mean of perception scores was based on 5 score test (5: strongly agree\~1: strongly disagree)
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Perception on the soy milk
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The mean of perception scores was based on 5 score test (5: strongly agree\~1: strongly disagree)
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Intake frequencies of soy food by socio-demographic characteristics
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1\) mean value of soy food consumption by day (ex:1/day=1)
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